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Abstract Moths were caught by a light trap at three research sites in the middle part of 
Yamaguchi. The survey was made at one-month intervals for three years. The numbers of 
moths and of species caught at each research site fluctuated seasonally in almost the same 
patterns. Noctuidae moths represented almost the same proportion throughout the year. 
Geometridae moths decreased, but those of the Pyralidae increased in proportion during summer. 
The patterns of seasonal fluctuation of the moth populations appear to be common throughout 
the mountain parts of Yamaguchi. 
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Introduction 


The number of moth species caught in Japan has reached more than five thousands species, 
the majority of which may inhabit Japan (Kawabe et al., 1995). The sum of moth species 
reported to be caught in the Yamaguchi area hitherto is more than one thousand seven 
hundred (Oka, 1988, 1995; Mitoki, 1995). This is about one-third of the moth species 
recorded in Japan. 


The numbers of moths and moth species caught by a light trap varied according to time of 
day, region and some other circumstances. Diversity in the size of moth collections may 
occur with a close relationship to the time-zone for moth activities and to the fluctuations of 
the size of moth populations which may be affected by seasonal, meteorological, floral, 
artificial and some other factors. 


The species ratios of certain moth groups, referred to as AC-, SGL- and PG-indices, were 
shown to vary among the districts of Japan. The AC-index (Noctuidae) showing the ratio 
of the number of Amphipyrinae species against the Catocalinae and Ophiderinae species is 
estimated to be higher in mountains or in northern places than in lowlands or in southern 
places of Japan (Kobayashi and Miyata, 1968). The SGL-index (Geometridae), the ratio of 
Larentiinae species against Geometrinae and Sterrhinae species, and PG-index (Pyralidae/ 
Pyralidae+ Geometridae), the ratio of Pyralidae (s. /.) species against Pyralidae (s. 1) and 
Geometridae species, also show different values depending on the ecological state of the 
forests or on district (Sato, 1971 ; Tomida and Ichihashi, 1973). 


In this paper, we make an attempt to investigate how the proportion of moths, as well as that 
of moth species, changed seasonally in mountain areas of Yamaguchi, which may be exposed 
to less artificial effects than urban areas. 
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Materials and methods 


Collection of moths 


Field survey was carried out at three research sites selected in the middle part of Yamaguchi 
Pref. The survey was started in March 1995 and was made at about one-month intervals for 
three years (1994-1996). At each research site, a light trap was set up about 1 hr before 
sunset. Each light trap was composed of a white cloth (2 mX4m), three 40-W white 
fluorescent tubes and three 40-W black lights with or without a 250-W mercury lamp. As 
many as possible moths were caught by insect nets and glass bottles for a 2- or 3-hour period 
following sunset. The moths were killed with carbontetrachloride. All moths caught at 
each research site were brought back to laboratory and stored at —35°C. 


Numbers of moths caught on each research day were counted and voucher specimens were 
made for identification. When more than five individuals of the same species were caught 
on the same day, five moths were selected as voucher specimens and others were discarded. 


Selection of research sites 


Research sites consisting of a small flat space were selected according to several factors : 
existence of sufficient area to set up a light trap, distances of more than 100 m from the nearest 
house and the nearest farm, and existence of deciduous broad-leaved and pine forests. Three 
research sites, i.e. Funaji (Tokuji Town; 131°45’E, 3416’N), Koma (Hagi City; 131°23’E, 
34°18’N) and Iwanagadai (Shuho Town : 131°21.7’E, 34°13’N) at altitudes of 250-300 m, were 
selected for the field survey for three years (1994-1996). 


Identification of moth species 


Species of moths were identified according to “Moths of Japan” (Inoue et al., 1982) or by 
comparison with the standard specimens of moths collected in Yamaguchi Pref. kept in the 
Hagi City Museum. 


Results and discussion 


Moths caught in field researches 


Field surveys were carried out at three research sites, Funaji (Tokuji Town), Koma (Hagi 
City) and Iwanagadai (Shuho Town), at about one-month intervals for three years. 


Numbers of moths and species caught at each research site varied in each year examined. 
The moth collections at Funaji consisted of 5,283, 5,252 and 2,741 individuals in 1994, 1995 
and 1996, and were composed of 672, 609 and 498 species, respectively. Moth collections 
larger than those from Funaji were obtained in Koma. The collections reached 5,206, 11,115 
and 5,761 individuals in 1994, 1995 and 1996, and were composed of 573, 799 and 586 species, 
respectively. At Iwanagadai, the size of moth collections and the number of moth species 
were smaller compared with the other two collections. The collections were composed of 
4,701, 2,884 and 2,903 individuals and of 562, 470 and 494 species in 1994, 1995 and 1996, 
respectively. 


The largest sizes of moth populations were recorded in Koma in 1995, and in Funaji and 
Iwanagadai in 1994. Population sizes may be limited by circumstantial factors, such as 
rainfall, atmospheric temperature and vegetation, and by some other accidental ones. 


Seasonal fluctuations of the proportions of moth collections and species 
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Fig. 1. Seasonal fluctuations of atmospheric temperature, rainfall, the size of moth collections 
and the numbers of species during this three-year survey. Open triangles and histograms 
show the fluctuations in temperature and rainfall in each 10-day period (upper panel). 
Histograms show the fluctuations in the average size of moth collections (middle panel) 
and in the average numbers of species (lower panel) obtained at three research sites, 
respectively. 


The size of moth collections as well as the numbers of species fluctuated seasonally with the 
fluctuations of atmospheric temperature in this three-year survey (Fig. 1 : upper and middle 
panels). The largest sizes of collections were recorded in June 1995 in Koma, in June 1994 
in Funaji and in June 1994 in Iwanagadai (Fig. 3). 


Few moths were caught at any research site in January and February. The size of moth 
collections began to increase in March with the rising of atmospheric temperature and reached 
a peak in June. The collection size decreased temporarily in July and August (the hottest 
season in the year), but formed a second peak in September 1994 and 1995. A temporary 
decrease in the size of populations was observed in July and August 1994 and 1995, but did 
not occur in 1996. Thereafter, the size of moth collections decreased quickly toward 
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Fig. 2. The numbers of collected species with reference to the size of moth collections. Each 
note shows the collections of month, year and the research site, respectively. 


December as the months went by. 


Numbers of moth species also fluctuated seasonally with a similar pattern to the fluctuations 
of the size of moth collections. But, the decrease observed in the size of moth collections in 
July and August was not as apparent as that of the numbers of moth species (Fig. 1 : middle 
panel). 


The seasonal fluctuations in the numbers of species were closely related to the fluctuations in 
the size of moth collections (Fig. 1 : middle and lower panels). That is, the species numbers 
caught at each field research place were estimated to be one-fourth of the numbers of moth 
collections when smaller than 750 individuals. But, there were two exceptions in that the 
October collections, 1995 and 1996, consisted of a number of species smaller than one-fourth 
of the individuals (Fig. 2). On these two October days, the atmospheric temperatures were 
28°C and 29°C (1995 and 1996), which were far higher than the 20°C in 1994. This may be 
an after-effect of typhoons passing near the town of Yamaguchi. 


The size of moth collections as well as the number of species may fluctuate seasonally with 
two peaks occurring in June and September in the middle part of Yamaguchi. The size of 
moth populations as well as the number of species may fluctuate seasonally, and the size of 
moth collections and the number of collected species may fluctuate at each research site. The 
fluctuating patterns of the size of moth populations may be common through the regions at 
an altitude of 200-300 m in Yamaguchi. 


Seasonal fluctuations of the proportions of moth collections of three major families 


Average proportions of the Noctuidae, Geometridae and Pyralidae collections were 30.8%, 
23.9% and 20.4% in this three-year survey, respectively (Fig. 3: upper panels). Proportions 
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Proportions of three family collections 
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Fig. 3. Proportional fluctuations of moth collections and species of three major families with 
its seasonal fluctuations. Histograms show the average proportions of collection sizes 
and collected species in three major moth families (upper panel). Histograms show the 
fluctuations of the average proportions of the Noctuidae, Geometridae and Pyralidae 
collections (middle panel) in addition to the proportional fluctuations of collected species 
(lower panel). 


of the Geometridae and Pyralidae collections showed fluctuations seasonally in ranges of 17- 
60% and 3-32%. But, the proportion of the Noctuidae collections was almost constant 
throughout March to November (Fig. 3: middle panels). 


The proportion of the Geometridae in collections was large, 60-65%, in March. It decreased 
with the rising of atmospheric temperature and reached a minimum, 17-20%, in July or 
August. Thereafter, the proportion increased again and reached 40-45% in December. The 
proportion of the Pyralidae in collections showed a contrasting fluctuation to that of the 
Geometridae. That is, the Pyralidae proportion was small, 3%, in March, increased with the 
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decrease of the Geometridae proportion and reached a peak, 32%, in August. Thereafter, it 
decreased gradually with the increment of the Geometridae proportion (Fig. 3: middle 
panels). 


With respect to the proportions of the species, the Noctuidae, Geometridae and Pyralidae 
were 34.6%, 22.7% and 17.2% in this three-year survey, respectively. The seasonal fluctuation 
in the proportion of the Noctuidae species was small, but the proportions of the Geometridae 
and Pyralidae showed apparent fluctuations seasonally in similar patterns to those shown by 
the proportions of the Geometridae and Pyralidae collections (Fig. 3: lower panels). 


In the middle part of Yamaguchi, the population sizes of the Noctuidae, Geometridae and 
Pyralidae moths may show seasonal fluctuations of different patterns. The fluctuations of 
moth populations appear to occur with a close relation to the fluctuations of the number of 
moth species. The patterns of the seasonal fluctuations which the three major moth families 
showed in the size of moth populations and the number of species appear to be common 
throughout the area of Yamaguchi. 
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摘 要 


山口 県 中 部 に お ける 峨 類 の 個体 数 お よび 種 数 の 割合 の 季節 的 変動 (FRB + TPE + FLE 
華 ・ 山 中 明 ・ 遠 藤 克 彦 ) 


日 本 国内 で は , 5,000 eB A SIKORA HO, 山口 県 内 で も , その 1/3 に 当たる 1700 BOK 
の 採集 報告 が ある . これ ら 里 類 の 個体 数 と 種類 数 が , 山口 県 中 部 の 山間 地域 で 季節 的 に どの よう に 変 
化す る か , また 側 体 数 と 種 数 の 占め る 割合 が 大 きい ヤ ガ 科 | Noctuidae, シャ ク ガ 科 Geometridae お よび 
メイ ガ 科 (広義 ) Pyralidae (s. 1) の 個体 数 と 種 数 の 全体 に 占め る 割合 が , 季節 的 に どの よう に 変化 す 
る の か を 検討 し た . その 結果 , ライ トト ラッ プ で 採集 され る 蜂 類 の 個体 数 は 6 月 と 9 月 に ピー ク を 持 
つ 双 峰 的 な 変化 を 示し , その 構成 種類 数 も それ と 似 た 変化 を 示す と 推定 さき され た . ER, VAR 
Noctuidae の 個体 数 (また は 種類 数 ) が 占め る 割合 は , 季節 的 に 殆ど 変化 し な い が , シャ ク ガ 科 
Geometridae と メイ ガ 科 Pyralidae の 個体 数 (また は 種類 数 ) の 割合 は 季節 に よっ て 大 きく 異な り , 
シャ ク ガ 科 Geometridae は 夏 と 秋 に その 占め る 割合 が 高く 。 メイ ガ 科 Pyralidae は 夏 に 占め る 割合 が 
高く な る と いう 対照 的 な も の で あっ た 


これ ら 野 外 調査 で 観察 きれ た 蜂 類 の 個体 数 と 種類 数 お よび 割合 の 変化 は , 野外 に お ける 上 昧 類 の 個体 群 
の 変化 を 反映 し た も の で ある と 推察 され た . 
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